Cerebral vasculitis in patients infected with human immunodeficiency virus (HIV) is usually related to additional or secondary infectious agents other than neoplastic diseases or HIV itself.
Intervention: After ruling out cardiac embolisms and coagulation disorders, the presence of central nervous system vasculitis, probably secondary to an infectious process, was suspected based on the clinical examination and cerebrospinal fluid abnormalities.
Results: Necropsy findings suggest the diagnosis of primary angiitis of the central nervous system, and the only infectious agent that could be found was HIV.
Conclusions: Histologic studies were compatible with a diagnosis of primary angiitis of the central nervous system, but the pathogenic role of HIV in the genesis of the vasculitic process cannot be elucidated.
Arch Neurol. 2002; 59:468-473 V ASCULITIS INVOLVING the central nervous system (CNS) is rarely seen in patients with human immunodeficiency virus (HIV) infection if it is not related to opportunistic infections or lymphoproliferative disorders. A case report of an HIV-infected patient in whom a diagnosis of vasculitic process compatible with primary angiitis of the central nervous system (PACNS) was made at postmortem examination, 10 months after the initial neurologic symptoms began. The autopsy findings suggested vasculitis of the CNS, but any infectious or neoplastic cause of the vasculitis excluding HIV could not be determined. The clinical course and analytic, radiologic, and histologic autopsy findings are all described.
REPORT OF A CASE
A 31-year-old, HIV-infected man was admitted to the hospital because of neurologic symptoms in September 1996. He had been in good health, receiving zidovudine and zalcitabine, until 1 month before admission, when he complained of progressive headache. During the next 2 days, his symptoms progressed to dysarthria, dysphagia, and awkwardness of the right upper limb. On admission, he was afebrile. Neurologic examination showed a conscious patient with a reduced level of alertness. No meningism was found. The visual fields were full to confrontation. The ophthalmoscopy results were normal, the pupils were reactive, and corneal reflexes were also bilaterally normal. Gaze to the right was limited. Dysarthria and asymmetric elevation of the palate and uvula were present. The remaining results of the cranial nerve examination were normal. Muscle strength, sensation, tone, and reflexes were all normal. Right dysmetria was present. Plantar reflexes were bilaterally extensors. The patients' gait was unsteady, and he was unable to tandem walk, but there was no indication of Romberg sign. Routine blood analysis showed no abnormalities, and the CD4 cell count was 309/µL. The HIV plasma viral load was not technically measurable at that moment in our hospital.
Computed tomography (CT) of the brain showed no abnormalities. Lumbar puncture revealed clear cerebrospinal fluid (CSF) with the following values: white blood cell count, 130/µL (90% lymphocytes); glucose, 38 mg/dL (2.11 mmol/L); protein, 0.27 g/dL; and adenosine deaminase, 12 U/L. The HIV-CSF viral load was not measurable at that moment. Magnetic resonance imaging (MRI) of the brain and brainstem showed areas of low intensity on T1-weighted signal and of high intensity on T2-weighted signal with no contrast enhancement within the pons, left semioval center, and left subcortical frontoparietal area. The MRI suggested rhomboencephalitis, and vascular damage or ischemic lesions could not be ruled out (Figure 1) . The results of the following CSF analyses were negative: cytologic testing; VDRL test; bacterial, mycobacterial, fungal and viral cultures; Cryptococcus latex agglutination; and polymerase chain reaction (PCR) for herpes simplex virus (HSV) types 1 and 2, cytomegalovirus (CMV), and varicella-zoster virus (VZV). In blood analysis, the results were also negative for viral cultures, CMV antigen, and Cryptococcus latex detection, as well as for serologic tests for Treponema pallidum, Brucella, Legionella, Mycoplasma, and Borrelia burgdorferi.
The patient achieved slow clinical improvement during a 3-month period until only a slight unsteady gait persisted. He was empirically treated with tuberculostatic drugs for 9 months. A follow-up MRI obtained 1 month after starting treatment was identical to the earlier one and the abnormalities of the CSF persisted. In February 1997, the patient experienced loss of muscle strength of his left side in less than 24 hours. Neurologic examination on admission revealed reduced alertness and cognition. He had horizontal nystagmus on looking to the right and flaccid left-sided hemiparesis (manual muscle test score: arm, 1/5; leg, 4/5). A CT scan of the brain showed multiple residual focal cystic-necrotic lesions within the pons, midbrain, and the region of the right basal ganglia. A third MRI revealed a retractile dilation of the right frontal horn of the lateral ventricle and progression of lesions with new areas of low signal intensity on T1-weighted images and high signal intensity on T2-weighted images within the right caudate, putamen, and globus pallidus and bilaterally in the pons and right midbrain (Figure 2 ). Magnetic resonance angiography showed abnormalities that suggested segmental stenosis of the supraclinoid segments of both internal carotid arteries and the distal segment of the basilar artery ( Figure 3) . Conventional angiography and CNS biopsy were not performed. Despite new empirical treatment with acyclovir and prednisone (60 mg/d orally) for 2 months, the patient's neurologic status gradually deteriorated. The study findings from CSF, repeated during the next few months, remained unchanged with characteristic findings of aseptic meningitis. A CT scan of the brain in April 1997 revealed multifocal low-density areas within the midbrain and the right capsuloganglionar region and obvious asymmetry on the lateral ventricle, all compatible with cerebral ischemia. The patient died in July 1997, in an impaired immunologic situation with a CD4 cell count of 105/µL, 10 months after the onset of symptoms.
A CNS-limited necropsy was performed. Macroscopically, there were multiple areas of softening and cysts of 1.5 cm in diameter within the putamen, caudate, right thalamus, and brainstem ( Figure 4) . The meninges were thickened at the base of the brain and cerebellum. There was segmental thickening of vessels in the Willis circle with luminal narrowing. Microscopically, the areas with softening and cysts corresponded to focuses of necrosis with abundant macrophages and adjacent reactive gliosis. Lymphocytic vasculitis was observed in the meningeal and parenchymal vessels, mainly in nuclei at the base and brainstem. The vessels in the Willis circle showed evidence of fibrous vasculitis with focal destruction of the muscular structure, fibrosis of the intima, giant multinucleated cells, lymphoplasmocyte infiltrate, and focal fibrinoid degeneration ( Figure 5) . No microorganisms or cytopathic changes were observed on the usual stains. Brain bacterial and viral cultures (enteroviruses, HSV types 1 and 2, CMV, and VZV) were all negative. Immunohistochemical studies of the lymphocyte cells (pan T, pan B) did not show any monoclonality. Brain infection by CMV, HSV types 1 and 2, and VZV was also excluded by immunohistochemical studies. The necropsy findings suggested the diagnosis of PACNS, but the etiologic role of HIV could not be ruled out. Afterward, the nuclei from the base (globus pallidus and putamen) were analyzed for HIV. Using the PCR qualitative technique (Amplicor HIV; Roche, Branchburg, NJ), it was possible to demonstrate the presence of HIV-integrated DNA in the tissues studied.
COMMENT
Primary angiitis of the CNS is an uncommon disease in which CNS is the sole or dominant target organ of a vasculitic process, affecting the small and medium leptomeningeal and cortical arteries and, less frequently, the veins and venules. By definition, it is not associated with any process known to involve the CNS. Microscopically, it is a segmental vasculitic disease characterized by the infiltration of vascular walls by mononuclear cells that can be associated with fibrinoid necrosis. Since it was first described in 1959 by Cravioto and Central nervous system vascular involvement is relatively frequent in HIV infection, 3 usually as a result of infections (bacterial, viral, fungal, or parasitic), neoplastic disease, or toxic drug abuse. Moreover, HIV frequently is associated with coexisting infections such as Epstein-Barr virus, CMV, hepatitis B, and others, all of which have been linked to various vasculitic syndromes. Up to 25% of HIV-infected patients have cerebral infarcts in some autopsy series. 4 Ruling out secondary infarcts, thickening of the small vessels, dilation of perivascular spaces, mineralization of the walls, and inflammatory infiltrates, all of these cerebral infarcts have been HIV related. The pathogenic role of HIV in cerebral vasculitis is supported by evidence of the infection of brain cells by HIV. In 1985, Ho et al 5 conducted human T-cell lymphotropic virus type III isolation from CSF and neural tissues of patients with neurologic syndromes related to acquired immunodeficiency syndrome, mainly chronic meningitis and dementia. Afterward, it was shown that the perivascular or transluminal inflammation was composed of CD3 + T cells or CD68 + monocytes-macrophages reactive to the p24 protein of HIV, 6 producing vasculitis and leptomeningitis. 7 The PCR in situ hybridization technique shows HIV in the CNS in a productive form in mononuclear cells and in a proviral and integrated HIV-DNA or HIV-RNA form in microglia, macrophage and perivascular, giant multinucleated, and endothelial cells. The same technique shows HIV-reverse transcriptase in the same cells. 8 Rarely, PACNS is accepted in HIV-infected patients. In a review of the literature, we found only 22 cases of histologically accepted CNS vasculitis. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] The clinical, radiologic, and histologic features of the described patients are given in the Table. Patients described as individual cases showed neurologic events, whereas those described in series had their conditions diagnosed at necropsy. In 1986, Yankner et al 10 described an HIV-infected patient with a progressive decline of mental status, confusion, and headache. A mild dysmetria of the left arm and leg was observed. The CSF study disclosed lymphocytic meningitis with negative findings on routine cultures. Angiography revealed diffuse segmental narrowing of multiple large and medium vessels in all the cerebral arteries. Results of an initial brain biopsy were negative, but at the postmortem examination there were multiple subacute and partially cavitated infarcts in both cerebral hemispheres involving the basal ganglia, internal capsule, subcortical white matter, cortices, and pontine tegmentum. Microscopic examination revealed multiple segments with fibrous intimal scarring and marked luminal narrowing. There were multinucleated cell infiltrates with multinucleated giant cells. All layers of the vessel walls were infiltrated by inflammatory cells and were focally necrotic. They could not find evidence of systemic vasculitis in any other organ. Cultures of the CSF sample and brain biopsy were positive for HIV-1, but 3 serum samples were negative for HIV by different techniques. Probably the patient had an acute HIV infection. This case is extremely similar to ours except in the moment when the vasculitis appeared.
Vasculitis restricted to the CNS frequently has been observed in the setting of immunosuppressive or infectious illnesses. It is well described following herpes zoster ophthalmicus. In several reported cases, the clinical and histologic features of classic PACNS have been observed as an antecedent to herpes zoster infection. Thus, it should be not surprising to find that numerous case reports of PACNS associated with HIV infection could exist. 19 The pathogenesis of the accepted cases of PACNS in HIV-infected patients described in the literature is largely speculative and may result from many different mechanisms, including infection of endothelial cells by HIV or other organisms, immune complex deposition, and impaired regulation of cytokines and adhesion molecules. 3 Whether the retrovirus itself, some associated viral structure, or some unusual endothelial reaction to the virus and its products, the etiopathology of vasculitis has yet to be determined.
The method for diagnosing cerebral vasculitis in an HIV-infected patient should be to identify infective or neoplastic causes; however, if none are found, PACNS should be considered, just as it is in immunocompetent pa- tients. The disease should be suspected if a patient has acute or subacute recurrent focal deficits sometimes in the presence of diffuse neurologic dysfunction, especially when abnormalities in the CSF are found and always after ruling out other causes. The combination of CSF analysis and MRI has a strong predictive value for a diagnosis that is later confirmed by angiography and brain biopsy specimens. Although magnetic resonance angiography has not been viewed until now as equivalent to conventional angiography for the detection of CNS vasculitis, the finding of vascular abnormalities in medium-sized vessels by magnetic resonance angiography, as occurred in our patient, may suggest the diagnosis and therefore could be useful whenever conventional angiography is not accessible. The presence of HIV in the brain of the HIV-infected patients is currently evident, but clinically symptomatic cerebral primary vasculitis in these patients remains extremely rare. In primary HIV infection, it is not unusual to find evidence of neurologic manifestations, including acute meningitis. It seems that in these cases neurologic symptoms can have a strong correlation with HIV viral load in the CSF. 20 The CSF viral load in our patient could not be measured because this technique was not available in our setting when the patient was examined. Nevertheless, before the use of highly active antiretroviral therapy (HAART), patients used to have very high plasma and probably CSF viral loads, and most HIV carriers remained neurologically symptom free throughout their lives; therefore, the natural history of CNS changes in HIV infection still remains poorly understood.
Our patient died in 1997 before the widespread use of HAART. Because the mortality of HIV-infected patients has considerably decreased since the introduction of this therapy, an aggressive diagnostic approach to cerebral vasculitis in these patients must be undertaken. Ulterior therapeutic decisions should be individualized in each case. If HIV had a pathogenetic role in cerebral vasculitis in these patients, the good blood-brain barrier penetration of new antiretroviral therapies could be a good therapeutic approach for this process, because it occurs in HIV-associated dementia.
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